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INSECTICIDES AND THEIK APPLICATION.
I^tamlard In§ecticideiK.
lusecticides are substances used to kill insects.
They may
be poisonous chemical compounds, such as Paris green, or more
simple substances, such as tobacco or hot water.
The term
"standard" is used to designate tiie well known substances used
as insecticides in distinction to many special preparations to be
spoken of later.
lusecticides may be divided into two general classes:
(1)
those which kill by external contact; and (2) those which kill
The first, or external contact class, are
as an internal poison.
applied directly to the insects and may kill by closing the breathor
producing an irritation of the skin.
ing
pores
by
The second, or internal poisons, are applied to the leaves upon
which the insects feed, and kill by being taken into the alimentary system when portions of the leaves are eaten.
Some substances may act both as external irritants and internal poisons,
thus belonging to both classes.
Insects destroy plants in two ways:
(1) by sucking the
juices; and (2) by eating the leaves, depending on whether their
mouth parts are formed for sucking or for biting.
The sucking
msects have the various parts which go to make u[) the mouth
formed into a beak, through which the plant juices are sucked
up, and are known as the Haustelate insects.
The biting insects,
on the other hand, have more distinct mouth parts, provided
with two more or less developed jaws or mandibles, by means of
which small particles of the leaves are eaten off and taken into
the alimentary system, and are known as the Mandibulate insects.
Insecticides ot the external contact class are used for the
haustelate insects, and the internal poisons for the mandibulate
insects.
Sometimes, however, it may be convenient to apply the
external contact insecticides to the mandibulate insects; but the
internal poisons are never a[)plied to haustelate insects.
Thus,
for exam[)le, it may be convenient to use kerosene, an external
irritant, to kill the green worm upon the cabbage, which is a
mandibulate larva; while, on the other hand, the application ot
Paris green, an internal pcnson, to the Harlequin Cabbage Bug, a
We thus see that it is
haustelate insect, would be of no effect.
important that we know whether any insect which we may wish
to destroy is a haustelate or mandibulate insect, and knowing
the food habits of an insect will greatly aid us in deciding which
insecticide will best destroy

it.
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Paris green is an arsenite of copper, and contains about
per cent of aisenic.
It belongs to the internal poison
class of insecticides and is probably more generally used than is
It retails at about thirty-five cents per
any other insecticide.
pound, but can be had much cheaper if purchased in large
amounts.
fifty-five

LoxDON PURPLE is an arscnltc of lime, a by-product in the
manufacture ofanaliiie dyes, placed upon the market by the
Hemingway London Purple Co., London, England.
Its action is
about the same as that of Paris green and it contains about the
same amount of arsenic. It retails at about seventeen cents per
For general use
pound and in large amounts at twelve cents.
there is but little difference in results between Paris green and
London purple, in our experience however, preference is
given to the former.
Paris green and London purple are known as the amenitesi
and are used either in a dry form or mixed with water for all
mandibulate insects. When used in a dry form they can be mix-

ed with flour or lime to advantage in many cases, their effectiveness, when used in this way, depending not so much on the
amount used as on the evenness of their distribution. The arse
uites are practically insoluble in water, the particles remaining
Nor is it desirable that they should be soluble, for
suspended.
if such were the case they could not be applied to plants, owing
When mixed in water the proportion gento damage to foliage.
erally used is about one pound of arsenic to 200 gallons of water,
or about a tablespoonful to the pailful, and if evenly applied, one
If applied in too
pound to 300 gallons is usually sufficient.
strong a proportion damage to the foliage is apt to result. Some
foliage, such as the peach, is nmch more susceptible to damage
than other foliage, such as the apple, and when leaves are young
they are not so apt to be damaged as when fully develoijed.
Damage to foliage, however, can be entirely prevented by the
addition of a little lime to the mixture, when used in the above
propoitions, and whenever damage is fearM this should be
done. In mixing the arsenites it is best to add only enough water to form a thick paste with the poAvder and then add water
sufficient to dilute as njay be desire* I.

Pyrethrum is an insecticide belonging to the external class,
and is made by powdering the leaves and flowers of the pyrethrum plant, which is extensively grown in Persia and Cali
The
fornia, and will grow fairly well in rhe southern siates.
pyrethrum grown in California is known as "Buhach," and is a
better product than the Persian Insect Powder, or the pyrethrum grown in Persia. The Persian product is probably diluted
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Pyrethrum is
to make it cheaper before reaching our markets.
a perfectly harmless powder and is not poisonous in any way,
and hence is useful to apply to plants where we do not wish to
It may be applied in a dry form or mixed
apply any poison.
with water, although preference is given to its application in a
It is used quite extensively for cabbage worms and
dry form.
The varying results reported by different persons in
plant-lice.
the use of pyrethrum is no doubt owing to the difference in its
quality, as it seems to lose its strength to a certain degree upon
exposure to the atmosphere. The Persian Insect Powder can be
obtained at drug stores for thirty-five cents per pound, while
Buhach sells for about seventy-live cents per pound. Druggists,
in purchasing their supply, had best get it from importers or
manufacturers rather than their wholesale drug house.
It can
Buhach Producbe obtained from the following supply houses:
ing Co., Stockton, Cal.; Leggett & Bros., 301 Pearl St., New York;
and Thomas Woodason, 451 E. Cambria St., Philadelphia, Pa.
Tobacco is an insecticide, the merits of which are often
underrated. It belongs to the external class, and is especially
Refuse tobacco can be obtained
useful against plant-lice.
at but little cost, and for fumigation in green houses it has no
A small quantityshould beput in an iron or tin vessel
superior.
in the center of the green house and the tobacco tired by means
It will burn slowly, giving off its deadly fumes,
of a few coals.
and in the course of a few hours the plant-lice in the green house
will be effectually destroyed.
The tobacco can be made into a
decoction by boiling a quantity in water, and if this is done at
the beginning of the season it can be kept on hand in large
amounts for use whenever needed. I'he decoction is also an excellent wash for domestic animals when troubled with lice.
WniTh) Helleboke is a vegetable poison made from the roots
uf Yeratrum album. It is both an external irritant and an interIt is applied in the same manner as pyrethrum and
nal poison.
is especially used upon a family of insects known as the saw-flies.

Kerosene

the most useful of the external class of insectiin a pure state, owing to the fact
It has heretofore been made into an
of its damage to foliage.
emulsion by tirst mixing with soap suds and then diluting with
water to any extent desired, which is best from one-tenth to oneIn this proportion damage to foliage is prevented, but
tiftet-nth.
owiug to the penetrating qualities of the kerosene, the insects
are destroyed. The emulsion can also be made, and many prefer
the method, by mixing two parts of kerosene with one part of
sour milk and then diluting with water to the extent desired.
The details as to the proper making of an emulsion, however.
cides, but

it

is

cannot be applied
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need not be stated here as it is probable that in the future we
will depend upon the mecbanical mixture of kerosene with water
to accomplish dilution.

Hot water would be an excellent insecticide were it not for
the fact that the water cools very rapidly when applied in the
It can, however, be applied to advantage in
form of a spray.

many

cases.

Bisulfide of carbon is a volatile liquid, the fumes of which
are very destructive to animal life, hence it is of great use in the
destruction of many insects which cannot be reached by other
It is especially used in the treatment of insects in
insecticides.
These do much damage to the grain interests, yet
the granary.
can be killed very easily by the use of this substance.
In the
treatment ot grain insects the grain should be put in a tight bin
The quanor crib and the bisulfide simply poured over the top.
tity necessary will depend upon the tightness of the bin, an ounce
of bisulfide to the hundred pounds of grain generally being sufficient.
The bisulfide is best obtained direct from the manufacturer, Edward R. Taylor, Chemist, Cleveland, Ohio, who sells it in
If bought from the
fifty pound lots at ten cents per pound.
druggist it will cost from twenty to sixty cents per pound.
The
fumes are explosive and hence it should not be brought near a
fire.
It is also excellent in destroying ants and for this purpose a small amount is placed in a hole made in the ant hill and
then touched ofl" with a match. While it is not necessary that it
should be lighted yet it will be more effective if this is done.

I^pecial Preparation!!!^ aN Insecticideis.
For some time past the Station has been n)akiug tests of
of the so-called patent insecticides, with a view both as to
their effectiveness in destroying insect life, and their relative
These subvalue in comparison with the standard insecticides.
stances are, as a rule, patented only so far as the registration of
Their composition,
their trade name answers this purpose.
It has
however, is only in a very few cases given to the public.
been our endeavor to give these substances a fair trial and if any
The comhave merits we do not hesitate to recommend them.
position of these substances is given below in a general way and
in this work the Station Chemist has rendered aid.
A perusal of the list given below shows that, while in some
special cases a few of the patent insecticides have much merit,
the standard insecticides and their combinations generally have
Many of
all the merits claimed for these special preparations.

many
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the latter, indeed, are simply combinations of the standard insecticides and are sold at an immense profit, so that in many cases
the buyer ])ays a high price for the simple mixing of two or more
Most of these si)ecial preparations
of the standard insecticides.
have been tried upon cabbage insects, these being more common
with us than any others. These include especially the Imported
Cabbage-worm {Pieris rapae)^ the Native Cabbage-worm {P. protodice), the Cabbage Plusia (Plusia brassiccB),
and the Cabbage
Aphis {Aphis brassicce).

No attempt has been made in the following list to include all
the special preparations sold as insecticides, but only a few of
the many upon the market which have come under our observaThanks are due to the manufacturers for furnishing trial
tion.
samples. The Station is prepared to give the subject further attention and manufacturers are invited to send us samples of their
preparations for trial.
Such trial will, no doubt, show many to
be of but little value, but on the whole will accomplish good in
bringing forward any substance which may have merits.
Campbell's Lkmon Oil Insecticide is a combination of
lemon soap and oil of bergamont, sold by J. J. Pollexteu, HomeIt acts externally, and we
land, Md., at two dollars per gallon.
have found it effective against fleas upon dogs, and plant lice
Upon the Imported and Native
upon the cabbage and grape.
Cabbage-worms and the Cabbage Plusia it has no effect. It does
not injure foliage when diluted with from tive to twelve parts of
water, as directed.

CAiiPBELL's Fumigating Insecticide
paper, to which is added a small amount
name implies, it is used for fumigation in
roll sufficing for 1,000 square feet, selling
No. 2 roll sufficing for 2,000 square feet,

consists of corrugated
of volatile oil.
As its
green houses; a No. 1
for fifteen cents; and a

selling for twenty five
in which it is put u[) makes it very convenient,
It is for sale by J.
and it is effective for the purpose designed.
J. Pollexfen.

cents.

The form

Par' Oidium, or black sulfur, is said to be a combined fungicide and insecticide, and is for sale by F. C. Boucher & Co., St.
We have not tested its
Paul, Minu., at thirty cents per pound.
merits as a fungicide, but have been unable to find it of any
value as an insecticide, though it was thoroughly tested upon the
Grape and Cabbage Aphides and the Cabbage worms, both in a
It does
and mixed with water.
not
mix
with water and does no damage to foliage when used
In composition it consists of sulfide
in the proportion directed.
of iron with a small amount of hydrocyanic acid.

dry

form

readily
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Sludgite is prepared from sludge, a petroleum extract^
combined with soap, and is sold by the Coluaibia Chemical Co.,
It does not dis
Brooklyn, N. Y., at a dollar per six pound can.
solve readily except in very hot water, which is an objection to
It is quite concentrated, disagreeable to handle, and
its use.
when used is dissolved and mixed with a large amount of water.
Its action is external and we have found it effective against the
Cabbage worms and Aphis, but its action is not sufficient to rec-

ommend

its use.

Spanish Pink is for sale by Leggett & Bro., 301 Pearl St.,
York, at about twenty cents per pound, or in lifty pound
It consists mainly of pyrethrum,
cases at twelve cents i^er pound.
with the addition of an iron coloring matter, and its action is
about the same as that of pyrethrum.

New

is sold by Bigelow & Co., 716
seventy-five cents a gallon.
It is a

Thk Oriental Insecticide
Larrabee

St.,

Chicago,

at

liquid, quite similar to Campbell's Lemon Oil Insecticide, and although "guaranteed to destroy any insect that feeds upon vegetation," we have thus lar failed in our eflbrts to find it of any
It is diluted with water when used, and unless
practical value.
We have obtained
quite dilute, damage to foliage will result.
only negative results in its use against the Imported and Native
Cabbage worms, Cabbage Plnsia, Harlequin Cabbage-bug, and
the Negro-bug [Corimelcena atra). Even with the Cabbage Aphis
its action is uncertain, and this, together with the fact that its
damage to foliage is quite marked unless used with great care,

makes

it

of

little

value as an insecticide.

Mueller's Bugicide is placed upon the market by the Bugicide Manufacturing Co., La Crosse, Wis., in half pound cans at
It is composed of pyrethrum, to which is
fifty cents per can.
added a small amount of naphthaline, and is very useful to
destroy bed bugs and cockroaches.
Antinonnin is a substance said to be largely used ns an inIt is manufactured in
secticide in Europe with great success.
Germany and sold in this country by W. H. Schieffeln & Co., 170
William St., New York. It is a semi-solid substance of a reddishyellow color, resembling somewhat the red lead used in the arts,
It is dissolved in
and is composed largely of alizarin orange.
water when used, and stains the hands and clothing to such an
extent as to make it very disagreeable, and does great damage
Used against
to foliage unless diluted to a very large extent.
plant-lice and Cabbage worms we have been unable to find it of
any value whatever.
Insecticene is an emulsion of carbolic acid sold by the CorIt belongs to the external class
rect Remedy Co., Dayton, Ohio.
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of insecticides and is effective against Cabbage worms and plantlice, but great care has to be taken in its ai)piication and i)roper
Used as a wash for dodilution to i)revent damage to foliage.
mestic animals and poultry houses to destroy lice and ticks, it is

good.

Thymo-Cresol is ap[)areiitly a crude form of carbolic acid.
sold by Lawford Bros., P. 0. Box 584, Baltimore, Md., at
twenty-five cents per four ounce bottle, or two dollars per gallon.
It is quite concentrated, however, and for use is diluted with
from twenty to one hundred and tifty parts of water, making it a
It is not intended as a general insecticide,
cheap application.
but as sheep dip and a wash for domestic animals it has proved
It is

an excellent

article.

W. S. Powell & Co., of Baltimore, Md., are large manufacturers of commercial fertilizers and place upon the market also sevAmong these we have tested the following:
eral insecticides.
Powell's Cakbolized Soap is, as its name implies, a mixture
It sells at a dollar per gallon and is
of carbolic acid and soap.
We have found it useful against
diluted with water when used.
plant lice and as a wash for domestic animals, but it has no effect

upon cabbage worms.
Powell's (tUICide Powder is sold in five pound packages at
It is an arsenite of copper mixed with
eight cents per pound.
lime or marl, with a slight amount of carbolic acid.
It acts as
an internal poison and has been found effective against the CabIt is slow in its effects however, and is not so
bage worms.
good as Paris green.

Powell's Quassai^e is "a concentrated fluid extract of
quassia, held in suspension by whale oil soap." It is external in
its action and has proved effective against the Cabbage Aphis,
It is sold at a
but without effect against the Cabbage worms.
dollar and fifty cents per gallon and diluted largely when used.
Probably the largest manufacturer of special insecticides in
country is Benjamin Hammond, Fishkill-on-Hudson, New
York. Those which we have tested are as follows:
this

Hammond's Slug Suot has probably been more largely advertised than has any other special preparation as an insecticide.
It has been upon the market for several years, being especially
It is in the form of a fine powused against the potato beetle.
der and is a compound of lime, arsenic, and sulfuric acid, and
We have found it effective
retails at about Ave cents per pound.
against the Cabbage worms but in this respect it is not the equal
of Paris green.
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Hammond's Tobacco Extract is simply a concentrated extract of tobacco made by boiling tobacco in water.
It acts
as an external irritant, and is especially useful against plant-lice.
Ketails at a dollar per pound.
is a compound of resin soap and
about a dollar and twenty-tive cents per gallon.
It
may be diluted largely and is useful against scale insects and
Thrip juice No. 1 contains arsenic and hence acts as
plant-lice.
au internal poison, as well as an external irritant.

Hammond's Thrip Juice

retails at

Hammond's Scrofulakia Powder is a compound of pyreIt is uselul in the same manner and for
thrum and camphor.
the same purposes as Mueller's Bugicide, and is sold at fifty
cents per half pound.

Apparatus Tor the Application oflnsecticides.
In connection with our trials of special preparations as insecwe have also tested a number of spray pumps and other
Special interest
apparatus for the distribution of insecticides.
has been taken in any new apparatus for this purpose^ and in
have
that which follows mention is made only of that which
personally tested, believing that in this manner any opinion
which may be expressed as to the value of any apparatus will
have greater value. This is also true of the nozzles mentioned,
There being
in which, however, our list is more complete.
so many machines for the application of insecticides upon the
market, no attempt has been made to obtain them all, but rather
one pump from each of the principal mai^ufacturers which
might, to a certain extent, be taken as a representative apparatus.
In this our thanks are due to the manufacturers who, in many
cases, sent their pumps, nozzles, and electrotypes to the Station.
Just as any two persons may difier as to the value of any article, so they may think differently as to the merits of any of the
machines or nozzles described below.
ticides,

Ve

The principal manufacturers of a general line of spray pumps
The Deming Co., Salem, Ohio; The Goulds Manufacturing
Co., Seneca Falls, N. Y.; Rumsey & Co., Seneca Falls, N. Y.; W. &
B. Douglas, Middleton, Conn.; F. E. Myers & Bro., Ashland, Ohio;
The Nixon Nozzle and Machine Co., Dayton, Ohio; and the Field
Force Pump Co., Lockport, N. Y., and it will pay those interested
The other pump manto send for the catalogues of these firms.
ufacturers, as a rule, manufacture but one pump of their own
design, but have for sale also many of the pumps manufactured
by the above named firms, but under different names.
are:

1
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The Distribution or Dry

Insecticide!§<

Apparatus for the distribution of insecticides in a dry form
should be easily handled, durable, and arranged to distribute
either a fine or a coarse powder.

upon a small
They are manufactured
by Thomas Woodason, 451 E.
Cambria St., Philadelphia, and

Woodasoii^s Bellows are good

distributors

scale.

vary

in price according to size.
largest, a double cone bellows, sells at three dollars, while
a smaller one (Fig. 1) a single

The

^•i

I

cone bellows,

sells for

one dollar.

Nortou^s Plant Duster (Fig. 2) is
convenient for use where only a small
number of plants are to be treated, and
is manufactured by the Troy Stamping
Works, Troy, N. Y.
It is made of tin
with a sieve at the bottom, and retails for
one dollar.
Leggetfs Dry Poison Gun (Fig. 3) is
by tar the best apparatus we have found
for the distribution of dry insecticides.
It is sold by Leggett & Bro., 301 Pearl
St., New York, for nine and a half dollars.
While more costly than some of the
other machines, yet it is well worth its
price, for

it

gives

perfect satisfaction,

[Fig.

very durable, easily
and
handled,

is

arranged so
that a large or
asmall amount
of

any

dry

powder can be

oc
Sv^l^
^ ~^

1^

distributed. It

^ is

blows the powder out through
tube.

By

means of

ex-

a
Fig.

3.

operated by

a
turning
crank which

I

^tension tubes and a ground rest the
Muted np(m trees.

powder can

also be distrib-
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The Cyclone Machine (Fig 4), manufactured by^^^
the Hotclikiss and Tuttle Co., Wallingford, Conn., is of/^L^
much less value. In its principle of construction it is ^^^^
similar to the Leggett Gun, but does not give the satis- fT^iv
faction given by the latter. It is heavier, not so easily \ -J \>^^
handled, and is designed to distribute only pure ^'^^"^^wi'^^^M
green and will not work with other dry powders. Tht^fl^^^l
j)rice is six dollars.

^^^J^^^

The Roach Poison

Distributor is manufactured by J. P.
Roach, Vicksburg, Miss., and is the best machine for use on
a large scale, being especially useful in the distribution of dry
poisons upon cotton plants. Although the price of this machine
is about sixty dollars, it will pay well upon large cotton plantaThe insecticide is placed in a large receptations to purchase it.
cle with a tube leading from it through which the insecticide is
distribed over several rows at a time.
By means of an attachment to the wheels, the machine requires no labor in its operation otber than driving the team.

The Dry Poison Duster is an apparatus which is simple in
construction and was designed especially for applying Paris
green to cotton. It consists simply of two bags made of eight
ounce osanburg attached to the ends of a pole about six feet long
and two inches in diameter a hickory pole being preferred.
The
bags are made about a foot long and six inches
deep and are tacked to the sides of the pole.
The dry
insecticide is placed within the bags by means of a hole
about an inch in diameter, bored through the pole, to be stopped
For cotton plants this apparatus is
up with removable plug.
operat ed by holding in the hands when upon a mule.
If the
mule goesat a brisk trot the poison will be distributed evenly and
For other plants, such as the cabbage and potato, the
rapidly.
apparatus may be held in the hand and shaken.
its

—

The Distribution

of*

Liquid Insecticides.

Insecticides may be applied when in a liquid form by means
There are, however^
of pumps of varying designs and styles.
five forms of these pumps which may be designated in a general
way as gravity, knapsack, hand, field, and automatic power pumps.
A pump, to be satisfactory, should throw a continuous stream
with considerable force, and for this purpose must be provided
with an air chamber. While cost is a large item in the purchase
of a pump, yet it should be durable and as a rule the cheaper
pumps lack this quality. An important point in the make up of
a pump is an agitator, by means of which the liquid is kept well
stirred, and this is generally provided for by having a discharge

11

by means of which a part of the liquid is purnped back into
The kuapsack pumps, however, do not need this agitator,
as the motion of a person carrying the pump is sufficient to keep
the liijuid stirred. The nozzle is an important part of a pump,
and the different styles are explained later.
Gravity Pumps. These are not pumps properly speaking,
but simply sprinklers which depend upon tbe action of gravity
They are very unsatfactory, and although
for their operation.
sold at a low price, it will not pay to purchase them, as common
Of tliis form we
watering pails will do the work equally well.
have tested the two following:
Norton^s Improved ciprinkler is manufactured by the Troy
Stamping Works, Troy, N. Y., selling at three and a half dollars.
It consists of a small reservoir attached to the side of the body
by means of straps.
The Boas Sprinkler is manufactured by Oliver A. Smith,
It is very
Clarkston, Mich., selling at three and a half dollars.
pipe,

itself.

—

similar to the above, except that the reservoir is attached to the
back like the kuapsack pumps, and by this it is more easily

handled.

Knapsack Pumps

—This

is

the most satisfactory style of
for general purposes, es-

pumps

pecially for garden and vineyard
work.
They consist of a pump
placed within a reservoir to be carried upon the back, and attached to
the shoulders by means of straps.

The reservoir is made of different
sizes, from four to six gallon capacity,

the five gallon size being proba-

bly the best for general x>urposes.
The reservoir should be made of
copper, so that it will not corrode in
the application of Bordeaux Mixture, a fungicide used in the treatment of grape and other diseases.

Of the Knapsack pumps we have
tested the two following, which are
probably the best upon the market.
The Perfected Galloivay Sprayer
(Fig. 5) is a modification of a pattern
designed by Mr. B. T. Galloway of
the United States Department of Ag|Fig- 5.]
riculture, manufactured by the Demiug Co., Salem, 0., and selling at fitteen dollars.
The reservoir
is of five gallon capacity, and the pump is considerably improv-
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ed over the original Galloway pattern.

It is arranged so that the
either hand and the pump can be
readily recQoved from the reservoir, an important point in its
The pump is fitted with the Deming nozzle and has giveu
favor.
us perfect satisfaction.

pumping can be done with

The Eureka Knapsack is placed
upon the market by Wm. Boekei,^&
Co., 518 Vine St., Philadelphia, at
It is made with a
sixteen dollars.
reservoir capacity of six gallons and
has long been known as an excellent
pump; being probably the first knapsack manufactured in this country.
A great advantage of this pump is
that it has a large air chamber so that
it will keep up ;,a continuous spray,
even though the pumping may be
It is prostopped for a short time.
vided with the Vermorel nozzle.
In spraying many garden crops,
such as the cabbage, it is quite important to have an undersprayer so
that the underside of the leaves may
sprayed. Both the above knapsacks
have such attachments, the undersprayer for the Eureka being shown

in Fig. 6.

^

/

-

>

—

Hand Pumps. These are of several styles, most of which are made
to be attached to a water bucket.
They do very good work where it is
not desired to go over a large orchard or field, and for greenhouse
work, or for spraying a few trees
they are excellent, but are not desirable for vineyard work.
This

pump

[Fig. 6.J

useful for many purposes other than
spraying, for by changing the nozzle, either a solid stream or
spray may be thrown, thus making the pumps convenient in
washing buggies or as fire extinguishers.
style of

is

also

Tke Myers Bucket Spray Pump (Fig. 7), manufactured
Myers & Bro., Ashland, Ohio, for six dollars, is one of
the best of the hand pumps.
It is made of brass, fitted with
the Myers nozzle, and constructed so that the force is obtained
by

F. E.

on the down stroke of the plunger; thus avoiding the necessity
of keeping the pump in position with the foot.
It is provided

13

with an agitator
forty feet.

aii'l

has force enough to throw a stream fully

The Little Gem (Fig. 8) is sirailar to the above and manufactured by the Field Force Pump Co., Lockport, N. Y., at four and
a half dollars. It is constructed of brass and fitted with the
Vermorel nozzle. When attached to a water bucket the pump
is held in place with the foot, as shown in the figure.
Tlie Aquaject is similar to the two above mentioned pumps,
manufactured by Rumsey & Co., Seneca Falls, N. Y., at nine
We have had tbis pump in nse at the Station for
dollars.
several years, and while it has given satisfaction, it is more costly and we do not regard it as being any better than the two
pumps mentioned above.

Fig.
I

Tlir

lliidronrtte (Fig.

0),

9.1

sold

by Runisey &

Co.,

for eight

14
dollars, is another style of hand pump, and where ease in
carrying is considered, it is probably the best style. It throws
a good stream, is easily worked, and being litted with the Lilly
nozzle, will throw either solid stream or spray as desired.

[Fig.

10.]

The Double Acting Aquanette

(Fig. 10),

manufactured by W. &
theHy-

B. Douglas, Middleton, Conn., at nine dollars, is similarto

dronette except that

it is

arranged to throw a continuous stream.
The Douglas Company also manufacture
the Single Acting Aquanette, at eight
dollars, which is practically the same
as Rumsey's Hydronette.
We regard
the single acting Aquanette as more
satisfactory than the Double Acting design, both of which are fitted with the
Pilter-Bourdil nozzle.
The Victor Spray

Pump, manufac-

tured by Henion & Hubbell, 55 N. Clinton St., Chicago, while novel in design,
is not to be recommended for general
use, as it is too cheaply made to be durable

and satisfactory.
Field Pumps. By

meant the

[i^ig.

11.
1

—

style of

field pumps is
pumps used in spray-

ing large orchards or fields. There are
many of these, some being made to be
attached to a barrel to contain the liquid
to be sprayed, while others are furnished with reservoirs placed upon wheels,
many upon the market, we
.

have tested the following:
The Wonder Spray Pump (Fig. 11), manufactured by the
P G. Lewis Manufacturing Co., Catskill, N. Y., for six dollars.
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an improved modification of the Lewis Combination Pump,
While
which has been upon the market for several years.
perhaps more properly classed with the hand pumps, yet it
orchards by placing it in a baris also adapted for spraying
It answers tine purpose
rel,
as shown in the illustration.
of both a hand and held pump fairly well. The pump is made
of brass and consists of three parts, one of which is intended
is

as a veterinary syringe.

[Fig.

12.J

TIh' Peerless Spray Pump (Fig. 12), manufactured by the (rem
City ManufacturingCo., Dayton, Ohio, at twenty dollars,is oneof the
The illustration shows the nabest outfits of the kind for the price.
ture of this pump so that but few words are necessary in its description.
The pump is provided with a large air chamber,
giving a forcible and continuous stream, and has an agitator of
very novel construction, by means of which the spraying liquid
While this pump was (lesigued
is kept thoroughly stirred.
and is especially useful for the iipplication of disinfectants
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and kerosene mixed directly with water, it is also excellent
It is provided with the Invincible nozzle.
-

for orchard work.

same Company also manufacture another pump
as Outfit Number Four, the price of which is four dollars,
which consists
of a pump placed within a reservoir of
eight gallon capacity.
The pump of this outfit is very good,
but the tauk is poor and not easily handled, making the outfit of
no special value.
The

known

[Fig.

13.1

Climax Fumps (Fig. 13) are manufactured by the
Tlie
Nixon Nozzle & Machiae Co., Dayton, Ohio, costing ten,
They may
according to size.
fifteen, and twenty dollars,
be placed upon 'a tripod, as shown in the illustration,
or the legs of the tripod may be taken off and the pump
We have found that these pumps
placed upon a barrel.
do excellent work and are very desirable for orchard work.
They are fitted with the Climax nozzle.

Automatic Power Pumps.

—

In this style of spraying mathe force necessary to run the pump is obtained by
means of gearing attached to the wheels of the machine, and
the accompanying illustration (Fig. 14) shows the general nature
They cost from fifty to ninety dollars
of this style of machine.
and are only desirable in spraying on a very large scale.
Various styles are manufactured by the Nixon Company and the
Field Force Pump Company.

chines
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[Fig.

14.]

Extension Rods.
Various devices are arraoged whereby the tops of trees may
In
be sprayed from the ground by means of extension rods.
spraying orchards with the field pumps these rods are not necessary except with very tall trees, but the rods are often convenient in spraying large trees with the knapsack or hand pumps.
These are furnished by "Inost of the pump manufacturers at a
Fig. 15, on the next page, shows the
little additional cost.
Myers extension pipe which is furnished, eight feet long, for
sixty cents.

1
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The nozzle is an important point to be looked after in the selection of a spray pump.
A
good nozzle should throw a hne spray with
considerable force, and be so arranged that it
It is also a convenience if the
will not clog.
g nozzle can be changed from a solid stream to
Of the many nozzles
spray without trouble.
upon the market we have tested the following
and, although xhe nozzles have different values
for various kinds of work, to show what we
consider their relative worth, they have been
arranged in order of value, beginning with the
The nozzles are furnished with the pumps
best.
manufactured by the companies named, and
when purchased separately, can be had for from
one to one and a half dollars.
The Deming (Fig. 5) is essentially the same
as the Verm Orel, but will throw a slightly finer
spray. The Deming
Company.

\
a

Vermorel
(Fig. 10) is an improvement over the
TJie

cyclone
and

in

styles

f

pattern,
various

its

by far the

is

most

satisfactory
nozzle for the general purposes of a
The
spray nozzle.

main advantages
this

are

ot

the
thrown as
that

spray is
a very tine mist, by
means of a degorger, any clogging can.
be instantly remedied, and the spray I

thrown
form of a
Is

I

It is

nearly
[Fig. 15.|
ers.

pump

for
all

in

theiili

circle. III?

sale

by

of

the
[Fig.

manufactur-

With the knapsack pumps

it

is

quite

16.

important to have
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nozzle, although it is not so
well adapted in spraying orchards
as either the Nixon or Lilly nozzle.
The Myers (Fig. 17) throws a
circular spray and is equal to the
Vennorel so tar as the fineness of
the spray is concerned, but is more
apt to clog if a little dirt gets into
It is very convenient in that it
it.
can be changed from spray to solid

this

stream by
part.
18)

[Fig. 17.

The Nixon Nozzle (Fi
great force and is perhaps better adapted for
orchard work thau eithforegoing.
er of
the

F. E.

unscrewing the outer
Myers & Bro.

throws a circular spray with

A

solid stream is obtained by unscrewing the
outer part as in Nos. 2

and 3 in the ilhistration.
The Nixon Nozzle k Machine Co.

The

Pilter-BourcUl
and 20) is a
French invention of novel
design.
The discharge is lateral and the
pressure against rubber

,(Figs.

19

bands

cover-^
ingthe

holes

_

causes
the bands to give

[Fig.

way

W.
circular fine spray.
The Lilly is^ of neat
r e a d i 1 y

changed

from solid
stream to a

fine

or

coarse
spray,

as

desired.
1 1

throws

18.]

sufficiently to cause a
& B. Douglas.

design and can

be

-
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the spray considerable distance and on
'

account is especially adapted to
orchard work.
Eumsey & Co.
The Masson (Fig. 21) throws from
V a solid stream to a very fine mist, at the
\will of the operator. While the spray
^can be thrown as fine as with the Vermorel, yet the spray is fan shaped inthis

stead of circular, which is objectionable,
except for special purposes. The Goulds

|Fig.

Manufacturing Co.
The Bordeaux (Fig. 22)is much the
same as the above and differs but in
minor details.

21.]

The Deming Co.
The Instantaneous

(Fig. 23) is well

adapted for orchard work,
spray
large

throwing

over

a-

WithH
great distance.
this nozzle the spraying^

may be done more I'ap-""
idly than with many of

Fig. 23.
i

The Lewis Manufacturing Co
The Graduating Spray Nozzle (Fig. 24) can be
varied from a solid stream to a spray, but the
the others.

spray is \
so coarse
that the

%
'

nozzle is
not de-

sirable
most
The
purposes.
for

Goulds

Manu-

facturing
and the

Co.,

Field

ForcB Pump Co.
The Boss
(Fig. 25) is anozzle

very similar

in the results of

work as the
above, although

its

oi different con-

struction. Field
Pump Co.

Force
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The Invincible (Fig. 13) is arranged to throw a fine or
It is not easily operated, being
a coarse fan shaped spray.
too hirge and heavy. The Gem City Manufacturing Co.
Tht Lewis Gradimting Spray Nozzle

(Fig.

11)

of the nozzles that throws a fan shaped spray.
varied iu the fineness of the spray and solid stream
ating.

The Lewis Manufacturing

is

It

another
can be

when

oper-

Co.

S^tandard Fitting's tor 8pi'ay i^achineis.
It is often times convenient to use a different nozzle, hose
connection, pipe extension, or other part of a spraying outfit
with some outfit other than the one to which the particular part
Thus, for example, we may wish to use a
to be used belongs.
Vermorel nozzle upon a Climax pump, but unless the female
screw of the Vermorel nozzle has the same thread as the male
screw of the hose connection upon the Climax pump, the two
cannot be used together without an adapter, to obtain which
would put the operator to unnecessary trouble and expense.
Upon this account the subject of standard fittings for spraying
machines has been agitated, and at a recent meeting of the Association of Agricultural Colleges and Experiment Stations a
committee, representing the sections of. Entomology, Botany,
and Horticulture, was authorized to confer with the manufacturers of spraying machines relative to the adoption of a standard fitting upon all the pumps, so that the present trouble in
Also at a meeting of the
this regard may be done away with.
Association of Economic Entomologists a resolution was passed
requesting manufacturers to adopt the standard fittings recom-

mended by
lar

this

committee.

The committee has pubhshed a preliminary report (CircuNo. 17 of the Office of Expeiiment Stations), recommending

the adoption of one-fourth inch cloth insertion rubber tubing

upon the hand and knapsack pumps, and one-half inch tubing
With both the one-fourth and one-half
upon the field pumps.
inch tubing, an insertion nipple with male screw and standard
(fourteen threads to inch)

one-half inch thread on distal end,

is

recommended, and standard one-half inch female screw on the
proximal end ibr the nozzles.
It is hoped that the manufacturers may see the necessity of
the adoption of these fittings upon all the pumps, su that we
may use any nozzle upon any pump.
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The Hechanical

jflixture

of Kerosene

with

Water.
Kerosene makes a most excellent insecticide for the destruction of a great many insects, being quick in its results and al
ways at hand. But as kerosene will kill the foliage as well as
the insects for which it is applied, it cannot be used as an inThe kerosene has heretofore
secticide in an undiluted state.
been made into an emulsion by mixing with soapsuds or sour

Fig.

26.]

milk and then diluting with water to any extent desired. Different conditions, however, as to temperature, soap, kind of water,
and mode of operation, vary the stability of the emulsion, so
that while it is very satisfactory in the hands of some, such is
not the case in the hands of others. Again, some i)ersons are able
to make a satisfactory emulsion at one time but may not be successful at another, although working under what they may con-

So that when all
sider the same conditions.
ered, if the mechanical mixture of kerosene

things

are consid-

and water

will ac-
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it will give much more general satisfaction.
Prof. E. S. Goff of the Wisconsin Station has recently made
an attachment to the Climax pump whereby kerosene and water

complish the purpose of an emulsion,

The general nature of
attachment
is shown in Fig. 26 and more in
rwW^^"^^^
"^^^^ //-^detail in Figs. 27 and 28, the former representing a
transverse section of the valve and the latter a
The kerosene attachment joins
a vertical section.
the main part of the pump just below the valve, so that when
the piston is operated both water and kerosene are drawn through
the pump and are well mixed when forced through the nozzle.
While this mixture is not permanent, so far as its use as an
We'
insecticide is concerned, this is no objection.
have recently tested this pump with the kerosene^J
^
attachment upon cabbages, with the result that
the cabbage worms [rapce, protodice and hrassicoi)^^^
were easily and quickly killed, but the plants were
The application was made in the
not damaged.
-proportion of one part of kerosene to fifteen parts
of water. By means of a stop-cock upon the kerosene attachment the proportion of kerosene can be
are mechanically mixed.

_

varied.

The kerosene attachment to this pump will be placed upon
the market next season by the Nixon Nozzle and Machine Co.
The Peerless Spray Pump (Fig. 13) is also adapted for the
mechanical mixture of kerosene and water. The water and kerosene are both i)laced in the reservoir in the propoj tions desired
and the violent agitation which can be produced with this pump
With the use of
is sufficient to keep the liquids well mixed.
this pump upon the cabbage, radish, turnip, hickory, and apple,
damage to the leaves did not result when the kerosene was used
in the proportion of one part to fifteen of water.
It is probable that this pump may be successfully used in spraying orchards for scale insects, but experiments in this direction have
not as yet been made.

The Care of Npray
A

ITIachines.

spray pump, like any other machine, will last in proportion
The mere use of a pump,
to the care taken in its proper use.
however, will not injure it so much as a lack of>atteution in keeping it cleaned and oiled. All working parts should be kept well
oiled, any loose screw or nut tightened, and no dirt allowed to
interfere with the working of the piston rod.
If a pump leaks
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any point, it is an indication that the screw at that point
If the nozzle
should be tightened or additional packing added.
becomes clogged, it should have attention at ouce, rather than
have the spraying done in any half way manner.
When through using a pump for the time being, it should be
At the end of a
cleaned by pumping clear water through it.
season a pump should be taken apart, thoroughly cleaned, oiled,
With proper care a pump
and the packings renewed if needed.
will last many years and prove itself an investment of great
at

value.

What Pump

to Select.

The kind of pump to select will depend upon the amount
and character of the work to be done. If but one pump is to be
purchased, we regard the knapsack as the most satisfactory for
all classes of work, but where orchards are to be sprayed and
but little attention paid to the small fruits, some of the field
One pump,
pumps, such as the Climax, should be purchased.
however, will rarely answer the many purposes for which one
may be needed, and on this account a truck farmer should have
one each of the knapsack and field pumps, or, still better, one
The automatic
each of the hand, knapsack, and field pumps.
power pumps, as already stated, are only desirable in spraying
upon a very large scale.

